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KEY CNEA OFFICIALS VIEW CURRENT PROJECTS, CAPABILITIES, EXPORT PLANS 
Raw Material Development, Production 


- 


Buenos Aires REALIDAD ENERGETICA in Spanish No &, Aor 4% on li- 2, 14 
(Interview with CNEA nuclear supplies director Dr Felix Rodrigo! 
[Text] [Ouestion] What is the development plan for supplies? 


Uranium Ore Prospecting and Exploration 


(Anewer| CNEA [National Commission for Atomic Energy] has been engaged in 


related to uranium ore prospecting and exploration since 1952, having covered 
over 250,000 square kilometers sith the use of various prospecting techniques, 
especially the aerita! type, whereby two major programs have been carried out: 
Patagonia (100,000 square kilometers), and Sierras de Cordoba (40,000 square 


Kilometers, 


With these techniques, more than 1,000 anomalies and primary traces of uranium 


have yeen diac overed, on which approximately 400 ,000 meters of borings and 
¥),000 meters of galleries for ore exploration have been executed, as a 


losed: 15 with 


’ 


result of which several dozen small deposits have been disc 
more than 100 tons of uranium oxide (U.0,), including eight with over 1,000 


tons of U9. each; the largest of thesé being Tigre I-La Terraza, in Sierra 
Pintada ("endoza), with 15,000 tons of U,9, (Figure 1). 
- , 


+, the certified reserves total 3,000 tons of U49,- 


Production of Uranium Concentrates 


Since the mid-1950's, activities have been under way for production of conc 
trates, nuclear purification and procurement of metallic uranium on a sca 
suitable for backing CNEA'’s research and development activities. 


The accumulated experience has made it possible to design and construct, 
directly, two uranium ore treatment plants on 4 small production scale: the 
heap leaching plant at Don Otto (Salta), which went into operation in 19664; 
and the conventional plant at Malargue (Mendoza), with a capacity of 190 te 
of ore per day. Despite their scales, they conformed to the technological 


advances of the time. 
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year. Its construction was agsigned to Mendoza Nuclear State Company, backed 
by many national firms. 


The second line uses another nuclear purification process, extraction with 
amino solvents, using completely native technology, which is being protected 
by a patent. It is in the phase of optimizing smelting furances built in the 
country, and another module for 150 tons of U per year will be completed. 


[Question] What are the reasons for the failure on three consecutive occasions 
of the bidding related to the uranium deposit in Sierra Pintada for the extrac- 
tion, production and processing of v0, required for the manufacture of the 
fuels for nuclear powerplants? 


[Answer] _se question, as eiated, would appear to contain an inaccuracy. In 
fact, the production of UO, required for the manufacture of fuels for nuclear 
powerplants has always existed, and was resolved independently. The UO, 
production plant opened at Cordoba on 15 December of last year is currently 
in regular operation. 


The Sierra Pintada project was originally undertaken as an administration 
project, and the basic engineering and, eventually, the technical management 
thereof, were contracted for with an Argentine-Canadian consortium during 
1975. When a virtual abandonment of the work by the contractor occurred, 
the project had to be cancelled in 1978. 


During 1979, there was bidding for the transfer to private industry of the 
entire engineering for the project, and the construction, assembly and opera- 
tion of a mining-manufacturtng complex, with an investment borne by the con- 
tractor and CNEA's obligation to purchase the uranium concentrate production 

at prices that could be geared to the changes in internal costs. The Argentine 
firms receiving the award, in a consortium with a French company, could not 
resolve economic and financial aspects within their jurisdiction, and when a 
reasonable interval had elapsed without initiation of the work, CNEA was 

forced to cancel the contract. 


In early 1982, after prior consultations which appeared to revive the interest 
of private firms, CNEA called for another bidding which, despite the fact that 
its opening was extended until the end of the year (18-11-82), did not receive 
any valid offers. 


The reasons for both desertions would have to be sought in the lack of native 
firms familiar with the extractive industry; the diversion of capital toward 
business with more rapid recovery (the bidding competition stipulated 15 and 
18 years, respectively, for the duration of the contract); the government 
policy at the time, of not granting backing from the state; and the unfavor- 
able trend within the world uranium market, which surely curtailed the oppor- 
tunities of companies for procuring foreign loans. 


The situation as described, which in recent years has coincided with a “tight- 
ening” of the nuclear plan, for economic reasons, has not interfered with the 











capacity to supply the nuclear powerplants. CNEA has, simultaneously, execut- 
ed the basic infrastructure of the complex (access, power and diversion of 

Arroyo El Tigre) and begun the mining operation; and, together with Los Gigan- 
tes, is maintaining a sufficient installed production capacity until Atucha II 


goes into regular operation 1986). 


Independently, it has undertaken the execution of its own basic engineering to 
benef ¢ the decision for arrying out the project when the new government fares 


office, whatever method is adopted. 


[Question] The decree which, at the behest of CNEA, implements a policy for 
the exporting of uranium by foreign firms which, in exchange for this, must 
supply high-level technology, has not worked as a policy. What do you think 


have been the causes for this failure, which must be taken into account by 
the next government? 


[Answer] Upon the passage of Decree No 302/79, which established the nuclear 
plan currently in effect, in accordance with the recommendations of an ad he 
interministerial commission, CNEA was assigned to provide for the methodology 
to put into operation the policy associated with national uranium. 

In the context of the aforementioned recommendations, Decree No 2,765/80 
stipulates that CNEA is to establish, annually, the necessary uranium reserves 
to ensure the operation, during their useful life, of all the nuclear power- 
plants in operation, under construction and designed, and those planned to go 


into service during the next 10 years. 


Hence, with the domestic demand guaranteed, CNEA was authorized to negotiate 
reas of uranium interest not reserved for {ts own development, for prospect- 


ing, exploration and production by third parties, inescapably bound to the 
signing of agreements for transfer of significant nuclear technology necessary 


for the Argentine nuclear plan. 


The third parties must assume the mining risk of the potential new uranium to 
be discovered, and the exportability is limited to 25 percent of the uranium 
4 


to rye pr ce 
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he discussions held with potentially interested firms were delayed by the 
characterization and transferability of the technologies of interest to our 


~ 


; | “ o- 7 cs r a : 
ountry. Meanwhile, the world price of uranium declined from 540 per pound 


of UO, to a minimum of / per pound of in October 1962; which prompted 


Although the uranium market has started to recover, a suitable balance between 
the commercial terms of the likely agreement and the provisions that the 
reapective states assign to the transfer of technology will be essential] to 


revive mutual interest among the parties. 
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Dr Felix Rodrigo, director of auclear supplies for CNEA 
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(1) EVOLUCION DE LA PRODUCCION DE URANIO 
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Nuclear Fuels 


Buenos Alres REALIDAD ENERCETICA in Spanish No 4, Aor 23 on 1£-] 


, 
‘Interview with CNEA research and development director Dr Hugo Erramuspe|! 


[Text] [Question] Could you describe for us the CNEA manufacturing plan in the 
area of fuel elements? 


‘Answer] Consideration must be given to two types of nuclear fuels which are 
the object of research and development at CNEA, wherein, after the manufacture 
yf prototypes and, if need be, the pilot plant phase, the technology is trans- 
ferred to the production line: 

ne line relates to fuels for experimental reactors which are used to engage 
in research in the fleld of nuclear reactors, for personnel training purposes 
and for the production of radioisotopes, such as the RA} reactor that is 
operating at the Ezeiza Atomic Center. 


CNEA had developed the technology and was manufacturing, and is still manufac- 
turing the fuel elements for this reactor, based on an external supply of 
uranium enriched 90 percent. The change of policy in the U.S., which halted 

the supply of uranium with such a high fissile content, the unavoidable need 

to continue operating the RA3 which produces about 90 percent of the radioiso- 
topes that the country consumes and the already undertaken construction of the 
\6 reactor for the nuclear engineering cours’ at the Bariloche Atomic Center, 
for purposes of research and instruction, in addition to the obligations incurr- 
ed and predictable as part of the CNEA policy regarding our fraternal Latin 
American republics, prompted the decision to develop new technologies for the 
manufacture of fuels which would contain an increased amount of uranium per 

ur.t of volume, without a substantial change in the design of the fuels, to 
ivold having to make major changes in the RA}, which would have been accompanied 
by an interruption in the supply of radioisotopes for the country's nuclear 


re the ine. 


Fortunately, the task undertaken has been culminated with success and, at the 
resent time, we are in the final phase of installing the pertinent manufactur- 
ins Liv, 


Another significant activity is associated with the fuel elements for power 
revctors. This pertains to the fuels involved in the Atucha I Nuclear Power- 
blent. They were developed from prototype production, going through the pilot 
slant phase until we reached the final phase of industrial mass production, 
which is currently under way at the factory built at the Ezeiza Atomic Center, 
yerated by the Argentine Nuclear Fuel Corporation, Inc (CONUAP, SA). Ihrough 
this technological development, there has been a reduction in dependence on 
foreign countries, with a national supply of high quality and at a price lower 


than that of the imported fuel, 
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For reasons of an economy of scale, and resultant lower fuel prices, and owing 
to the feasibility of maintaining a suitable rate of manufacturing activity, 
it was decided to make a gradual reduction in production over a period of 2 

or 3 years, coupled with a greater activity demanded by the entry into produc- 
tion of the Embalse line. That has started this year with the purchase of 
only 240 fuel elements, including January of next year, out of the total of 
410 originally anticipated. 





Dr Hugo * ramuspe, director of research and development for CNEA 


Heavy Water Project 


suenos Aires REALIDAD ENERGETICA in Spanish No 4, Apr 83pp 20, 22 
[Interview with heavy water projects director Dr Jose Maria Garcia Bourg] 


‘Text}] [Question] The heavy water project dates back to 1950. It was resumed 
in 1978. In 1979, an industrial plant was purchased from Switzerland. The 
next year, construction was started, and it was estimated that the plant 


would go into service by the end of 1985. 


‘Answer| If I may, I deem it fitting to make some explanations regarding your 
initial summary. Actually, CNEA did begin its first studies on the procurement 
of DO during the 1950's, but it did so from a scientific standpoint, not one 


duction. 


inen, as we all know, on 13 January 1974, the first Argentine nuclear powse= 
pliant, Atucha I, whose reactor is of the natural uranium and heavy water cype, 
reached "criticality.' 
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. Jia yi Ti “4 t ‘ af orement foned date , nevgot fat fons were he ] d wi t ft Al ( | in y nic hy 
the itter company did not agree to dissociate the bid on the heavy water 
plant from the simultaneous awarding of Atucha II. Furthermore, it was 
i ible to make AECL agree to a pessible joining of the transfer of techno- 
ZY the offering of goods and services ina single contractual] document 
tnat we make it possible to clarify, among other things, fundamental matters 
put is negligence, liability and guarantees.” 
Based upon what has been stated, it may be asserted that the following emerge 
i immediate advatitages of this option: 
|, Having the proper freedom of choice of the type and supplying firm for the 
n ear plan's powerplants. 
2. being able to discuss the pertinent contract based on a firm offer and with 
the proper guarantees regarding the plant's production capacity, etc. 
kestion}] To what causes do you attribute the delay in execution? 
Wer | e delay in the execution of the industrial plant project began in 
1942, for exclusively budgetary reasons. In view of the cut in the budget 
ide at the beginning of the year, there was no possibility other than to reduce 
the pace of the project, with the resultant delays, estimated at approximately 
a year and a half. Nevertheless, over 70 percent of the total project has been 
pleted 
’ 
juestion) Are there difficulties in making the payments for the installation? 
wer es, although this situation is different from the one experienced last 
jear;, because now we have an approved budget and a balance in the corresponding 
it ; it we do not have the necessary funds available in time, and so there 
ire further delays occurring. 
estior lhe Argentina nuclear plan has suffered major delays. At present, 
ideration is being given to a powerplant every 5 years. Nevertheless, the 
eA water development has continued without problems. How is that reconciled? 
wer | have no information about a change in the nuclear plan with respect 
t thie jear periods that you mention. However, as I have already said, the 
eavy water development has continued with problems of an economic and finan 
ial type, which have had an unfavorable effect on the rate of progress in 
the projects. It should also be explained that, in major projects, such as 
the tu : Il Nuclear Powerplant and its supplier, the heavy water industrial 
int, the timetable must be kept mutually geared to prevent costly time-lags. 
esti atiat ire the reasons for purchasing this plant ‘a 1» tur ey” 
Answer wa tated at the aforementioned press conference of 1 October 
7/9, thi will not have to be repeated In time, because of the rogre 
j thie iti i) devel pment program; and, furthermore, there wa | urgent eed 











for having an immediate, secure supply of heavy water to implement the nuclear 
plan. Nevertheless, despite the fact that the industrial plant supplied is of 


the “turn-key” type, the native participation in this project exceeds 50 
percent of its investment. 


uestion] Why no Canadian technology? 
\Answer! Because, as we noted previously, when the award was made in 1979 for 
the construction of the Atucha II Nuclear Powerplant to the German firm KWU, 
the Canadian offer, which was made contingent on the awarding of the Atucha II 
Powerplant, was eliminated. 


[Question] Would you like to add anything else? 


(Answer! Yes, I consider it fitting to discuss briefly the matter of the heavy 
water experimental plant. 

This plant, like the industrial one, has reached 70 percent progress in the 
work. It is being carried out on the basis of our own development, with native 
technology, and the completion of its construction is planned for the end of 
1984. From this plant, it will be possible to obtain process data, information 
of the quality of materials, equipment, etc., that will enable us to devise 

the basic +ngineering and detail engineering on modular production plants with 
our own technoiogy, which we call "Module 80." These plants will have a produc- 
tion capacity of 80 tons of heavy water per year. 


In tuls way, the heavy water projects are supplemented with a production plant 
1f Swiss technology, with immediate delivery and operational and production 
guarantees on the one hand, and, on the other, the development of a national! 
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line, with the constant challenge of cost, deadlines and quality of the supply. 





Dr Jose Maria Garcia Bourg, director of heavy water projects 











Nuclear Plant: Financial Questions 
Buenos Aires REALIDAD ENERCETICA in Spanish “0 “4s Apr %3 
(Interview with CNEA administrative manager Dr Renato Terigui| 


[Text] [Question] What is the result of the Argentine experience with the prob- 
lers stemming from the financing of nuclear programs? 


[Answer] 1. The changing features of the institutional framework and the varia- 
tion in economic policies,within a permanently inflationary context, which has 
given rise to opposing cycles of stabilization and recession over the short 
term, brought about erratic performance in the economic and financial variables 
which affected, specifically, the continuity of the long-term investment pro- 
grams, as in the case of the development of the nuclear programs. 


2. In the particular area of financing, three groups of unfavorable factors 
may be identified for the insertion of nuclear energy into an economic system 
such as the one that typifies the Argentine Republic. 


2.1. Use of factors in short supply, and hence a higher relative price: 


National financing capital, in view of the insufficiency of our own funds and 
general or specific contributions from the state. 


Financing capital of foreign origin, affected by the international inflation 
and the “country's risk.” 


Highly skilled labor, which leads to investment in the nuclear educational 
ibsystem, by means of long-term training plans to overcome the limitations 
on the response capacity of the educational system. 


Technology. The kind possible to acquire abroad has a high cost, demands the 
use of foreign currency and must surmount political difficulties. Our own 


development entails heavy investments and prolonged periods of capital immobili- 
zation. 


Industry. A svecific industrial development must be prompted, through incen- 
tives based on prices, credit, taxes and technological backup. 


2.2. Extended time for fruition of the major projects: 

“ost variations over the long term, affected by the inflationary processes. 
Trend toward lack of improvement in the relative prices of long-term invest- 
ments, owing to the increase in the real interest rate, which removes the 


projects of long duration from the realm of profitability. 


wensitivity of prices to the restrictive monetary policies and to manipulation 


of the exchange rate. 








s¢ in the interest generated during the construction. The floating 
rates tend to exceed the average profitability of the projects. 


lag in the start of the period of recovery of investments. 
2.3. The price of the end product does not include all the variations in costs: 


The price of electric power is normally dealt with outside a scrictly economic 
| 


context. Rate and political prices. 
[Inasmuch as the service supplies the domestic market, the receipts do not 
generate foreign exchange direct -, and their purchasing power is affected 


by the action of the local currer _y-foreign exchange ratio that is establisned 
by reason of economic policy. 


[he end price of the nuclear product (electric pow r) increases less rapidly 
than the average price of the input of the producticn process. 


juestion) How do you assess the current status of CNEA from a financial stand- 
voint, and how do you visualize the projection of that status in the immediate 


(Answer! Two types of features are combined in CNEA if we study its financial 
requirements: those stemming from its goals of tcchnological research and 
development and those related to concrete production activities, as in the 


| ,& ‘ f ©’ ie; tric power. 


[t is obvious that, during recent years, the country has expended a tremendous 
effort for investment in both areas. Of course, the magnitude of the plans 

for investment in programs for building nuclear powerplants and producing heavy 
water and nuclear fuels has been the most significant. 


That investment effort has been made within the unfavorable context described 
in the previous point, and as a result of this, the following can be establish- 


r 


l. There has been created a debt to the internal financing system, over the 
short term, of a magnitude amounting to 21.6 billion pesos (law No 18,188), or 
its equivalent in U.S. dollars, $445.4 million, as of 31 December 1982. Nearly 
all of that debt has disappeared from CNEA‘s liabilities, because the executive 
through funding bonds, and the current remainder 


fey |} / [A i he 
a7 j ais» se? IGeG to AD sorb j 
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4 
will be paid off with funds included in the Budget Law that is in effect. In 


ther words, as of 31 December 1983 these debts will be totally paid off. 
2. There is also a foreign debt (short-term) of $538.4 million, that will be 


? 
‘ ‘ ‘ ‘ ‘ * ’ ‘ 7 
included ir fhe ret inane ing of the pubil< sector s debt, which wiil convert it 


into a medium-term debt (7 years, with 3 years of grace). 


\. The long-term commercial and financial debt that exists in CNEA (equivaient 
‘ 


41 December 1982) has had as a counterpart the bullcing 





sipping of the nuclear powerplants, supplementary facilities and the 


dater plant; and its amortization timetable appears compatible with 
the re very programs based on the operation of the Atucha I and the Embalse 
Nuclear Powerplants, in the extent to which the rates established for both 
taxe into account the capital costs associated with external financing, at 


f the Embalse Nuclear Powerplant, it should be noted 
that the proportion of the external debt in the total investment is relatively 
low (about 30 percent); which puts ft in a comfortable situation for providing 





> 
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ing 1961, 1982 and especially 1983, there has been a convergence of 
the investment peaks and highest investment curve periods for several major 
projects; and hence a better situation can be anticipated in the coming years. 


internal generation of funds for the nuclear plan will improve consi- 


rably when the complete commercial operation of the Embalse Nuclear Power- 
\ 6. The size of the contribution from the treasury will depend on the decisions 
regarding the future development of CNEA's plans, as noted in the answer to 
q it +e! f , 
|'Question an any conclusions be drawn, from the economic and financial 
standpoint, regarding an approach to an industrial policy linked to nuclear 
1é¢ ré rt? 


‘Answer! 1. From an economic standpoint, and considering the requirements for 


funds placed upon an economic system, the development of nuclear activities 
j inne basically by 
hig! ncentration of capital (increased capital/product ratio). 
YT ged intervals for the fruition of the investment until the time 
that it in a position to produce income return. 
gh percentage of imported component in the medium ard high technolog; 
proce f replacing the imported components, to be produc ed by a local 
try in which the system of relative prices penalizes the internal prices 
with respect to the external ones,entails an increase, in terms of local 


rrency, in the investment costs, in comparison with the alternative of not 


hese effects should be cited, as a minimum, viewed from the standpoint of 
r activitile 
rease in the cost of the investment in terms of local currency, due 
to t ifferences in prices plus the associated financial effects. 








3.2. A decline in “competition” with other possible solutions in the eneryy 
area. 


3.3. Increased cost of the end product; in other words, the Kwh produced in 


the nuclear powerplant with respect to the one in which the policy of replace- 


ment has been applied becomes more expensive in comparison with the other 


opt | On. 


3.4. Spread of the increase in the cost of electric power to the cost of the 
entire economic system, considering the former's feature of constituting a 
basic input in all production processes. 


4. If there is a need to avoid euch effects in the area of nuclear activity, 
they could be transferred to other sectors or contributors to the economic 
systen. The methods could be: 


4.1. Tax exemption systems applicable to local input which absorb the replace- 


ment price-effect, either totally or partially. 


4.2. Lifting of import duties on imported input which absorb the replacement 
price-eff.-t either totally or partially. 


4.3. Exchange policy measures that seek effects similar to those sought in 
point 4.2. 


4.4. Combined effect of the measures noted in 4.1., 4.2., and 4.3. 


4.5. Credit systems that reduce the financial burden, applicable to the 
higher replacement costs, or the total costs. 


4.6. A subsidy on sales prices or rates that tends to absorb the effect of 
the higher replacement costs. 


4.7]. Tax exemption on gross sales prices of electricity, on capital applied 
to production or on profits. 


5. In short, the establishment of a replacement policy by the national indus- 
try in the field of nuclear activities demands a determination of the follow- 
ing goals: 


5.1. Acceptance on the part of the current economic philosophy of the exis- 
tence of an extra cost that must be borne by the economic system as a whole. 


5.2. A determination of the mechaniaem for distributing that extra cost among 
the various sectors of the economic system, including that of nuclear 
activities. 


5.3. A determination of the economic sectors that will bear the extra cost 
of replacement either directly or indirectly. 
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the relations between the electric subsector’s rate policy and the 
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That massive approach has been the result of the adoption of a parti- 


j 
scal policy which, in my opinion, has confused the public sector's 


problem with the long-term prospects of a policy on profitability of 
tments made by the enterprises and agencies of the state, which must 


i by the rate policy. 


hat the general features for a correct approach to this matter would 


— re 


owing: 


handling of the electric subsector, the national state is virtually the 
ponsible entity. 


sions made in the area of rate policy assume significance from a 
standpoint, inasmuch as they can determine different mechanisms 
funds can be channeled from the private to the public sector. 


irement of the funds to finance the outlays of the subsector, which 
f capital charges, operating and replacement expenses and the profit 
sion fund component, can be achieved through ordinary commercial mecha- 


orice or commercial rate) or through other alternative means (taxes, 


tion is subsidies). 
ce of the alternative financing mechanisms will have a major effect, 
the relative importance of the profit or expansion fund component. 


ich to the financing market made by the different companies in the 
ibsector causes a situation marked by competition, which could be 

r reduced if certain decisions were made on the effective handling of 
pansion fund component, by means of a centralization of funds 


~ 
. 

=] 

~ 


t an orderly redistribution. 


yoal would be to establish a state of order in the subsector'’s finan- 
and, which would lessen its effects on the market over the long term. 


you think that a change in the country's institutional situation 


soa”? 


ve financial repercussions on the development of CNEA‘s plans? 


ndoubtedly. It must be assumed that there will be decisions 
y the area of overall economy policy, the explicit goal of which, in 


jhould be an increase in goods and services at the community's dispo- 


the only means for procuring real genuine funds to make up the neces- 


mpensation fcr the primary flow of financing for the different programs. 


ision must include. in the specific area, the consistency of the 
“* -~- fi lé fr . the r) i¢ lear program, whereby rr ere wi } | bg | Jetermina- 
the entire economic system. 








From my standpoint, there would be two additional references to the conditions 
of the political and institutional system and their financial repercussions 
on the development of CNEA's plans: 


1.1. The instability of the Argentine political system penalizes the economic 
system, because it increases the margin of risk or apprehension among internal 
and external operators. This is translated into an increase in the costs of 
attracting funds, particularly those of foreign origin; which raises the costs 
of investment for the nuclear programs. 


1.2. The accepta.ce b i.e political system of a nuclear plan which must neces- 
sarily be long-term in. roduces a stabilizing element guiding decisions in the 
economic system, by allowing the individual operators to decide upon plans for 
investment and training of personnel within a target period of suitable plan- 
ning. The demands and the input can be determined. 


The organizations responsible for the nuclear plans, as in the case of CNEA, 
could thereby zssume different features in the country's political and economic 
system which, generally speaking, is subject to tension owing to the sometimes 
abrupt change in the variables. This would make it possible to discern a 
mechanism for institutionalization that could even be regarded as an example. 
By the same token, there is an identification of the community with the nuclear 
objectives, which would facilitate the decision-making procees for allocating 
funds. 


One danger could be cited: the lack of adjustment to the general process, 

owing to the cyclical fluctuations of the latter with respect to the continuity 
of a nuclear plan , could put these programs in a state of conflict because 

of the demand for funds from the national economic system during a development 
phase that would make the continuity of the projects difficult. 


[Question] You are in charge of two areas: administration and finances. We 
have discussed finances. Could you explain the administrative handling of an 
agency such as CNEA in its capacity as a decentralized agency of the Argentine 
public sector? 


[Answer] The fundamental problem, from the administrative standpoint, lies in 
the determination of mechanisms whereby an agency or enterprise can formulate 
its own objectives and quantify its own goals, and the way in which it can 
have access to the disposal of the funds necessary for attaining those goals 
and fulfilling those objectives. 


CNEA (which is a decentralized agency subordinate to the presidency of the 
nation) participates to a large extent in the decision-making process culminat- 
ing in the establishment of the nuclear programs currently in effect, which has 
allowed for a high degree of consistency among them. 


But when it is a matter of discussing the manner of handling the necessary 
funds, one confronts a series of problems stemming, generally, from the state's 
setting of restrictive criteria in the area of personnel, credit, funds, 
foreign exchange, etc. 
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This gives rise to a conflict between goals to be attained and available 
funds which, in turn, brings ahout long, tiresome processes of negotiation 


with different government areas, in search of specific authorization and 


exceptional regulations. 


It is only fair to admit that, generally speaking .CNEA has obtained a favorable 
disposition from the various areas toward solving its problems, but this have 
often depended on certain leadership qualities of the agency more than on the 
result of objective institutional factors. 


Even when there is a certain flexibility, owing to ite nature as a decentraliz- 
ed agency, CNEA has not achieved the administrative freedom of a state enter- 
prise or company; which necessitates very careful interpretation of the regula- 
tions in effect, and taking a position at the (always uncertain) limit of 
“administrative flexibility,” having to act with concepts that are difficult 

to manage, such as “technical complexity,” “sensitive technology,” “restrictive 
markets,” “aggressive international policies,” etc. 


In general, there is a group of situations comprising what might be termed 
in the administrative environment toward the activities of a 


‘? ’ 
aggression 
public agency. The following are some examples: 


Delay in the passage of the budget laws every year, and the establishment of 
restrictive guidelines for execution. 


Forced financing mechanisms which save the current situation but which create 
growing pressure on future development. 


Assignment of taxable status to all public agencies, without a proper evaluation 
of the economic, financial, budgetary and administrative impact. 


Measures which upset the administrative structures, preventing the proper 
allocation of personnel resources and physical facilities. 


Inability to gear the response of the political authority's administrative 
measure to the rate of time necessary to solve the agency's problems. 


The end result is a relative reduction in the level of efficiency in handling 
funds on the macroeconomic level, and the loss of income return on investments 


over the long term. 








Dr Renato Terigui, administrative manager for CNEA 

Technology Incorporation in Nuclear Powerplants 
Buenos Aires REALIDAD ENERGETICA in Spanish lio 4, Apr %3 pp 26-2° 
[Article by Eng Oscar A. Quihillalt, president of NUCLAR SA) 


[Text] One of the most complex problems with the construction of nuclear power- 
plants by our country is that of the unavoidable incorporation of technology 
that has been developed by firms or entities in foreign countries. 


This topic cannot be discussed in complete depth within the context of this 

article; it may be feasible to refer the interested reader to the minutes of 
the recent Second International Conference on Transfer of Nuclear Technology 
(ICONTT I1), held in Buenos Aires during November 1982. 


Nevertheless, it may perhaps be fitting to make some comments on the experience 
gained by our country in this area. 


After a first phase of scientific activity, and following the construction of 
research reactors, on the occasion of the decision to purchase the Atucha I 
Powerplant, a plan had to be devised that would allow for the maximum possible 
transfer of technology. 


The powerplant supplier also financed it totally and, although the contract was 
of the “turn-key” type, a certain amount of the total was appropriated for the 
participation of the national industry. 


Actually, the national participation could have been even greater, but in this 
case it had to be financed with its own funds, which it did not have available, 
despite all the efforts made for that purpose. 


So, once a given component of native manufacture had been accepted, using the 
supplier's technology, it was regarded, for all purposes, as Iindistinguishable 
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we can observe, the path is difficult, and requires complete interaction 


the government agencies (which are more inclined toward research and 
ment) and the private companies, which act more comfortably in the 
ial-technological field. 
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ar A. OQuihillalt, president of NUCLAR SA 
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[he Argentine, based on his individual features, is naturally little 
d toward economic matters. Today, the world and national situation 
us to reflect on this in particular, because we are faced with a 
debt which demands an effort from us to increase exports. If this is 


licy that the national government would undertake, it must be taken from 


of mere declaration, and put into planned action. A great deal can 
in the area of traditional exports, although generally speaking they 


mited to a market that is constantly harassing us with prices and volumes. 


as the non-traditional exports are concerned, concrete progress has 
de on various markets with many goods, resorting to promotional systems 


fferent type. 


instance, it has been necessary to study the nature, size and duration 
demand; the possibility of meeting it from the standpoint of its speci- 
ire easonal or permanent; the backing that each operation might 

, etc, ‘ince the 1950's, Argentina has made increasing investments in 


1 of nuclear technology research and development. Every new development 


lled for an increased participation by the industry and services of 


rivgin; which has enabled us now to have an acceptable structure 


centrated in CNEA, has expanded like the spokes on a wheel, passing 
izes of intermediate state participation until it reaches the large, 


ind small private companies which comprise a consistent whole. 











At the ICONTT II (Second International Conference on Transfer of Nuclear Tech- 
nology) gathering, as well as at meetings with authorities from the Nuclear 
Energy Commissions of Latin American countries invited on the occasion of the 
opening of the Embalse Nuclear Powerplant in Rio Tercero (Cordoba), we could 
discern not only the respect with which the scientific, technological and 
achievement level attained is regarded, but also the results of our country's 
international policy in this area. 


On various occasions, we have talked with the authorities of the National 
Commission for Atomic Energy about the possibilities of an extensive, solidary 
policy for the transfer of technology to developing or developed countries. 

We have always been encouraged by the maturity with which the issue has been 
confronted, and by the responses that are being achieved. This only heightens 
our concern for learning the extent to which this policy has an integral nature 
that will reach the various links in the chain comprised of the National Com- 
mission for Atomic Energy, with its accomplishments; the panel of business 
owners, with the qualifications and training achieved; and the government 
credit entities, with their lending capacity. We would like to find out 
whether there is a consciousness and a desire that will make it possible to 
meet, abroad, a demand for installations, equipment and services,and a train- 
ing of human resources, which appears to have an interesting dimension. 


For this purpose, we have now made contact with one of the largest firms supply- 
ing nuclear services, with known concerns in this regard. 

Argatom came into existence in 1977, through the association of four of the 
leading private companies for electromechanical installations in the country 
(Tecno Bridas, Arcometal, Corti and Saleva), to participate in the implementa- 
tion of nuclear projects, having started with the installation of the Embalse 
Nuclear Powerplant in Rio Tercero, Cordoba. And, a couple of years later, 
there arose the concern for making use of the experience gained, by incorporat- 
ing the execution of the engineering int the activity, and expanding the 
business owners’ horizons for more daring undertakings. 


[t was for this reason that, in 1981, to adapt itself to the legislation in 
effect, the firm was divided into two. Argatom SA would continue with its 

main goal concentrated on electromechanical installations, while Argatom 
Engineering and Construction, SA, would basically assume the engineering tasks 
and the study of other possibilities in the nuclear field: the services to 
guarantee quality and the supplies, as well as participation in integral deve- 
lopment in the country and abroad, using for this the structural (and financial) 
potential of Bridas, its leading stockholder. Both companies, combining capa- 
cities, are now participating, as a consortium, in the work on the heavy Water 
Industrial Plant in Arroyito, Neuquen, and in the engineering projects for the 
Atucha II Powerplant. In addition, together with Industrial Gases, they are 
heading the first experiment with exporting nuclear technology, as contractors 
of the National Commission for Atomic Energy, in the construction of the Huaran- 
gal Nuclear Center in Peru. They had experience in Mexico which failed to 


naterialize because economic reasons prevented that country from awarding the 
bid for its ambitious project for a 2,400 Mw powerplant, which would have t 
have been followed by other similar ones until a plan for 20,000 nuclear 
electric Mw was completed before the end of the century. 








This experience abroad has been accompanied by exploratory visits to different 
countries, and followed by contacts with other sizable, specialized Argentine 
firms, aimed at accomplishing an organized, unified effort which will, in time, 
have to be backed by national understanding to create a system for exporting 
nuclear capital goods and technological services by means of reimbursements, 
credit and backing, as well as tax treatment, considering the individual fea- 
tures of these really non-traditional exports, with great potential among 
nations which adhere to independence in access to the peaceful use of nuclear 
technology. 


In this respect, the credit granted by our country to the Peruvian Institute 
of Nuclear Energy for the construction of the Huarangal Nuclear Center is a 
valid precedent. 


We believe that, if we must take this step, we shall have to do so in an organ- 
ized manner, with progressive policy in the hands of the National Commission 
for Atomic Energy, followed by an executing entity made up of our most quali- 
fied private companies and, behind it, the supportive action of the state, as 
is being done today by most of the exporting nations of the Western world. 


Atucha I Nuclear Powerplant 
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[Article by Eng. Jorge Cosentino and Horacio Rapoport] 


(Text ] Should CNEA continue to play the role of an electric power producing 
entity? 


This is a question that will have to be asked, inevitably, by the next consti- 
tutional government, when it faces the undeferrable obligation to arrange the 
electric sector, calling for and regulating the rational use of all energy 
resources, but at the same time wondering about the impact that any decision 
of this kind could eventually have on the continuity of the Argentine nuclear 
plan. We think that an analysis of the 18 years that have elapsed since the 
start of the feasibility study on the Atucha I Nuclear Powerplant and up to 
the present could help to find the fitting response to the twofold question 


posed ° 

This is why, despite all that has been written about CNA I, we deem it appro- 
priate to undertake this report, which we shall develop in two chapters, 
relating to two periods marked by the following activities: 


1, Chapter I 


From the beginning of the feasibility study to the synchronization of the 
powerplant (1965 to 20 March 1974). 


[This phase included: 


-l. Selection of the type of reactor and power. 











1.2. Selection of its location. 

1.3. Call for bids for powerplant supply. 

1.4. Analysis of bids and award. 

1.5. Monitoring and control of the works projects. 

1.6. Acceptance of the facilities. 

1. Chapter II 

From the synchronization of the powerplant until the present. 

It included: 

2.1. Operation and maintenance. 

2.2. Issuance of regulations,licenses and authorization aimed at protecting 
the public from the radiological (and nuclear risk), and checking of compliance 


with regulations,licenses and authorization. 


2.3. Labor regulations for the personnel working in nuclear powerplants, and 
wage policy. 


2.4. Relations with the Energy Secretariat and other enterprises producing 
electricity. 


2.5. Supply of fuel elements. 
2.6. System for purchase of goods and services. 


We can state in advance that one of the conclusions from this analysis is the 
following: Either CNEA finds in its present structure the way to operate and 
manage its powerplants without the internal and external obstacles currently 
hampering its management as a business firm; or, if not, it will have to prepare 
itself to delegate or turn over that management to another entity that has 
business criteria and the ability to use them. 


In this instance, the structure of the new entity must not only maintain the 
continuity of the nuclear electric plan, but also, and as a current challenge, 
apply its philosophy to other achievements in the electric sector which have 
not, thus far, been imbued with the same motivation insofar as scientific- 
technological-industrial integration is concerned. 


[The forthcoming incorporation of the Embalse Nuclear Powerplant with its 600 
additional Mw gives an idea of the current importance of the nuclear electric 
facilities, which are well deserving of a specific legal structure consider 
the features inherent in this type of instalation. 


Ang 











This was the basic idea that prompted one of the authors, in 1977, to promote 
the creation of ENA,SE (Law 20,705 company under CNEA jurisdiction), a mechan- 
ism which, if it had been implemented, would have constituted the solution to 
the problem posed. 


l. Chapter I: Year 1965-20 March 1974 


During 1965, when the first phase of integration of the nuclear infrastructure 
in the country had been completed, CNEA thought that the conditions were 
present for undertaking the construction of the first nuclear powerplant. For 
this purpose, CNEA proposed to the executive body the preparation of the feasi- 
bility study for the construction of a nuclear electric powerplant. The 
government not only approved the initiation of the study, but also encouraged 
it in a determined manner. 


Then the fundamental step was taken that would make Argentina one of the first 
countries to have a nuclear electric powerplant. It should be remembered, 

in order to properly assess the significance of that first step, that in 1965 
there were but few nuclear powerplants in operation in the world, and that the 
price of oil was still being kept at about $3.00 per barrel, both facts that 
did not exactly help to prove the feasibility of incorporating a nuclear power- 
plant into a public service, the electrical one, which is marked by a cautious- 
ness close to conservativeness, with a strong resistance to any change. 


CNEA, instilled with a desire for independent development present in the very 
decree for its creation (Dec. No 10,936/50), also filled, with the aforemen- 
tioned feasibility study, a vacuum in electrical planning which, at that time, 
1965-67, typified the management of the sector. For this purpose, CNEA had 

to fight against the resistance of that management which, concerned only about 
a liberal generation policy, paid no heed to the formulation of a policy of 
national integration that would be framed by an attempt at liberation from a 
sector as important to the country as the electrical power sector. 


Under these circumstances (1965), with the direct, resolute backing of the 
president of the nation himself, CNEA was about to close a direct deal with 
France for a natural uranium-graphite-gas nuclear powerplant. Nevertheless, 
with the details agreed upon and with only the final wording of the respective 
contract remaining, France, for reasons not explained to this very day, backed 
out of the project. Then CNEA adopted a new course of action, resorting to 

an international comparison. 


Although, as the aforementioned instance proves, CNEA realized the advantages 
from the standpoint of seif-sufficiency in the fuel cycle typifying the natural 
uranium powerplants, the possible lack of concrete bids that would make it 
possible to consider the decision in a global fashion caused the price competi- 
tion to be carried out inc'uding both the natural uranium nuclear powerplants 
and those using enriched uranium. 


[he sectors involved in thermal generation which had been opposed to the 
nuclear alternative, once they had been overcome in that position, then tried 
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respective contract, which was signed at the end of May 1968, with 
1972 set as the date for accepting the powerplant. In its whereas « 

the aforementioned decree, in addition to dwelling at length on arguments of 
an energy type that supported the decision, also underscored the contribution 


that the project would make in other areas. In fact, its No 6 whereas clause 
oA 


m43¢ < 
SUSE >5 


Statec: 


That the nuclear plant to be built assumes particular significance in the 

, of technicians who will be required in the near future, in view of 
the predictable installation of large power reactors; while at tie same time 
it will allow for and encourage the indispensable, undeferrable technolcgical 
progress in a field wherein the nation must be prepared in a suitable and 


‘ f 
timely manner. 


It is fitting to recall Articles 3 and 4 of the aforementioned decree: 
Article 3. "The construction of the powerplant will be carried out with the 
intervention of the State Secretariat of Energy and Mining, in the areas of 
its jurisdiction.” 


Article 4. “Once the contract cited in Article 2 has been formalized, a com- 

mission chaired by a representative of the National Commission for Atomic Ener- 

zy and comprised of one representative from the Ministry of Economy and Labor, 

one from the State Secretariat of Finance and one from the State Secretariat 

of Energy and Mining, will study and propose to the executive body the legal 

structure of the entity that will operate the powerplant and, eventually, will 
‘ ‘ ‘ ? 

ontinue with its construction. 


pression among the traditional companies that the project would end in 

a failure that would drag along whoever was in charge of it, and CNFA's 
conviction that no electric company at that time was technically and philo- 
sophically prepared to make of this project anything more than a mere source 
generation were reasons that none of the provisions of Article 4 materializ- 
ed and CNEA therefore continued to head the construction until its termination. 


ddition to the tasks that are normally incumbent on the “owner” in 
this type of contract, CNEA assumed as an additional responsibility the prepa- 
ration of the site infrastructure, the implementation of a promotion plan 
for the local industry, the local manufacture of the fuel elements, the pur 
hase of the heavy water required, the selection and training of the operating 
personnel, the licensing of the plant and the implementation of the backup 


, “nr ion ] ve ‘ - 
resear and deveiopment program. 


with the work immediately started after the signing of the contract, the 


progress of the first part of the project was as stipulated. Subsequently, 
difficulties which cropped up in the manufacture of the pressure tank and 
during the putting into service, as well as in the performance of the fuel 
elements, prevented compliance with the deadlines stipulated in the contract, 
causing the acceptance of the powerplant by CNEA not ¢t occur until June 1974, 
m botl casion ds CNEA’s S¢ ientif ic and techni al contribution he lped t T i 


the best and fastest solution for those problems. 











Except for the two problems mentioned, the construction of the powerplant did 
not pose any other technical difficulties worth citing, and | | 
efficient general management of the project by the supplying firm. This manage- 
ment was unquestionably facilitated by the type of contract, which combined the 
responsibility, preventing interference and delays. On the other hand, CNEA 
had to apply all its influence to enable its personnel, attached to the project 
as well as to the future operation of the powerplant, to be actively involved 

in the various tasks, and thereby to ensure their training. 


The local participation exceeded what had been anticipated, particularly that 
related to the construction work and electromechanical supplies; but with a 
very slight if not non-existent participation by engineering companies in the 
supplying of services. The aforementioned nature of the contract makes it 

ficult to assess accurately the numbers reached, which will be analyzed in 
il in a subsequent article. From the latter we are reprinting Table I, 
which summarizes some figures. 


In brief, this first phase proved that, thanks to the type of contract used, 
which did not require significant operational flexibility, and because CNEA 
had the help of a decree of exception, which allowed it to become temporarily 
organized with the minimal dynamics demanded by the project, the institution 
could measure up to its most general objectives. Moreover, CNEA managed to 
redirect several of its research and development groups which, motivated by 
the imminent materialization of a nuclear facility, aided the formation of 

the science-technology-application triangle in a dimension which, in our 
opinion, was unprecedented in the country up until that time. However, it 

did not manage to make use of the opportunity afforded by Article 4 of Decree 
149/68, with regard to the establishment of a permanent organization with 
sufficient operational flexibility, in keeping with the requirements of the 
lowing phase of commercial operation of the powerplant. When attempting 
to explain this omission, one must bear in mind, on tne one hand, the original 
lack of definition of the entity that would assume that responsibility and, on 
the other, CNEA's understandable reservations regarding the danger of losing 
control of the project, and that this could mean its early, unfeasible dis 
berment, a potential result of the influence to be acquired In the nuclear 
field by whoever would ultimately receive the powerplant. 


The handling of this first great project unquestionably gave CNFA a political 


dimension and influence that would have been impossible for it to attain If 
it had not kept control of it. Furthermore, the lack of a national policy on 


clence and technology gave assurance that, if it were not through this type 
of project of national interest, it could hardly have had the backing essential 
for other achievements which, although not so spectacular as a nuclear power 


plant, are equally essential to the harmonious progress of the nuclear electric 
pl if) 

2. Chapter II: 20 March 1974 to the present 

The acceptance of the powerplant meant that, in addition to its traditional 


research and development), CNEA was also assuming the responsibility 
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with the electric sector's achievements and with its own requirements, devised 
in coordination with the powerplant personnel a complete labor system which 
considered both the needs of the powerplant in its dual role as a generating 
source and a source of personnel training, and those of the facility's person- 
nel. In January 1975, this system was subjected to the required approval by 
the PEN. In August 1975, the CNEA authorities, in a highly significant act, 
decided to implement the aforementioned bylaws and to notify the PEN of that 
decision, seeking the pertinent confirmation. 


With that measure, there began a period of steady progress at the powerplant, 
particularly in the area of training and promotion of personnel; and this 
period represented the training of the future personnel for the CNE and CNA II 
projects. 


This labor mechanism continued to be used until January 1977, when the PEN 
finally decided to confirm the action taken up until that time by CNEA, but 
simultaneously ordering the repeal of this labor regulation (known as Resolution 
730/75), without offering a replacement system; a situation which has continued 
to date and the negative effects of which have been cumulative. A recent PEN 
decree (689/83) has offered CNEA another opportunity to take under considera- 
tion the so badly needed labor system, by reopening the issue on the occasion 
of CNE's incorporation into the generating facilities. Within a sore extensive 
context, when Res 730/75 failed in 1977, the CNA management proposed the 
establishment of ENASE, a company included in the provisions of Law 20,705, 

the purpose of which would be to construct and operate the various nuclear 
powerplants. This proposal was fostered by CNA, because it observed therein 
the ideal mechanism for resolving the two aforementioned situations: a flexible 
purchasing management and an opportunity to solve the aforementioned problems 
relating to personnel policy. CNEA received the idea favorably at the outset; 
however, in February 1980, fearing that this legal structure might afford a 
subsequent dismemberment of CNEA, and because it thought that the intentions 
thereof lacked the necessary effectiveness, decided to stop promoting it. 

This decision created a serious problem for the powerplant's responsible 
sectors. In view of this, a palliative was attempted, consisting of a hasten- 
ing of the establishment of a corporation (75 percent CNEA and 25 percent Kw) 
linked to the CNA II decision; as well as changing its bylaws as originally 
planned, to afford it the opportunity to render services to CNA in the two 
aforementioned areas. Thus, finally, in October 1980, ENACE SA [Argentine 
Nuclear Enterprise for Electrical Powerplants, Inc] was set up, which, with 
certain limitations necessitated by the foreign participation, could act as 

a palliative replacing that other more genuine solution. Thus far, this 
opportunity has not been used; and, therefore, on the one hand, there is a 
continuation of that “service contract" with KWU, and, on the other, there 

is the opportunity offered now by the aforementioned Decree 889/83. 


What has been described has led to a situation, relating to points 2.1., 2.2., 
2.3., 2.4., 2.5.4, and 2.6., which may be summarized as follows: 














; 


2.1. Operation and Maintenance 

Owing to its nature as a powerplant contracted as the “turn-key” type, the 
participation of the supplying firm's personnel in this area has been signi- 
ficantly sizable, but declined rapidly, becoming virtually nil as of early 
1975. The CNEA personnel, incorporated and specially trained, progressed 
constantly in learning about and mastering the powerplant; something that has 
been noted in the steady improvement of the plant's availability factor. 

(The attached Table II affords an assessment of the facility's operational 
progress, based on the most representative parameters. ) 


The same thing did not occur with the replacement of components and replacement 
parts of foreign origin with equivalents in quality and specifications provided 
by the native industry. We can cite the following causes which partially 
explain the slowness in reducing this dependence: 


The priority concern for operation, rather than for specifications on replace- 
ment parts and components, which require a more thorough knowledge of design; 


The lack of an incentive experienced during recent years by the native industry, 
discouraging its competitive capacity; and, 


The lack of flexibility in the management of purchasing. 


2.2. Issuance of Regulations,Licenses and Authorization Aimed at Protecting 
the Public From the Radiological Risk, and Checking of Compliance Therewith 


Through CALIN [Advisory Council for Licensing Nuclear Facilities), and its 
Radiological Protection Management, CNEA has implemented the legislation and 
control to protect the public from the nuclear and radiological risks that 
could result from the nuclear facilities. Although we realize that this 
levislation will have to progress in the direction of more pragmatic criteria, 
we have no doubt that these activities have been particularly benefited by the 
coinciding, during a first phase, of the functions of a licensing authority 
and a responsible entity (Construction and Operation) ina single entity. In 
1974, when the transfer of DNA to A & EE was promoted, there was a questioning 
of tnis dual role for CNEA; and we argued that, so that CNEA could discharge 
its authoritative role, which could not be delegated, it would first have to 
structure its specific officials precisely on the basis of the experience that 
this twofold function would provide for it. To have dissociated them from the 
outset, prior to developing that technical capacity, would have meant being 
more concerned about the formal aspect than the essential aspect. We think 
that, although this endeavor has not been totally achieved, nevertheless signi- 
ficant progress has been made and, if precise deadlines and systems are estab- 
lished, it should be attainable during a relatively short period, most Ilikely 
coinciding with the start of construction on the next nuclear powerplant in 
the plan, which could then possibly be undertaken on the basis of more tradi- 


’ 


tional systems. 
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2.3. Labor Regulations for Personnel Working in Nuclear Powerplants 


As has already been stated, despite the 9 years that the as been in opera- 
tion, there is no labor system in effect even now. This situation has influ- 
enced the use of CNA as a tool for training the personnel required by the 
nuclear electric plan, as well as the full compliance with the powerplant's 
licencing requirements; because it has not been able to regulate, from an 
administrative standpoint, the situation posed by the mobility of the power- 
plant’s original personnel assigned to other projects, and their resultant 
replacement. On the other hand, however, in eariy 1942 problems began to be 
noted in the coordination of the training and preparation of personnel, as 
well as signs of a dispersion of the available human potential. Although the 
sudden interruption, in March 1961, of the essential period of transition 
between the management of nuclear powerplants and ENACE, and the rejection, 
during the same period, of a proposed contract for rendering services between 
the CNA and the aforementioned company, have been factors causing what has 
been mentioned, the authors are of the opinion that the lack of a suitable 
labor system has also played a significant role in the situation described. 


2.4. Relations with the Energy Secretariat and Other Electricity Producers 


From the time of its synchronization with the system in March 1974 until Septenm- 
ber 1975, CNA participated in all the DUC activities associated with technical 
areas, but it was not taken into account with regard to economic transactions, 
thus producing a very complex economic and financial situation for the power- 
plant. An incidental fact, namely, the situation whereby the head of CNEA 
simultaneously served as state secretary of energy, made it possible, in Sep- 
tember 1975, to regulate that situation and to give CNEA official leeway as 

an energy-producing entity. Hence, various resolutions of the SEE [State 
Energy Secretariat] were promulgated, taking into account the individual 
features of the nuclear powerplants and establishing the economic and financial 


regulations to be upheld. 


CNEA was forced to train specialists in areas germane to the new activity that 
had been undertaken: electrical rates, economic transactions among companies, 
etabillity, regulation and protection of the electrical system, etc.; and now 

it is equipped to participate in all pertinent business areas. 


Although, during the first years, Atucha operated as a basic powerplant, deli- 
vering virtually all the energy it was capable of producing, starting in 1942, 
and as a result of the arguments related to the lack of demand already cited 
ind the contribution from the Salto Grande powerplant, Atucha’s production 


was drastically reduced. 


This situation has led to an Intensification of CNEA’s activity in the fields 
in which the participatior f the compante in the production of electric power 
J wecided up 

But only an efficient overal! ordination of the system in the future, whict 
will disregard isolated business interest ind give the nece ry priority ¢t 


the veneral interests, will make it possible to regulate thi ituation. 











2.5. Supply of Fuel Elements 


In this area, CNEA has taken the necessary action to produce fuel elements in 
the country. 


At present, at Atucha, fuel is being used that has been completely manufactured 
by the national enterprise CONUAR (a mixed company, with minority CNEA parti- 
cipation). 


Despite the fact that it materialized 7 years late in comparison with the ori- 
ginal plan, this fact unquestionably constitutes a noteworthy gain for the 
Argentine nuclear plan. 


On the other hand, the particular CNEA/CNA/CONUAR relationship requires very 
careful handling with regard *5 the determination of conditions for both the 
volume of partial deliveries and their commercial terms. 


2.6. System for Purchasing Goods and Services 


With the failure, as has already been noted, first of the ENA SE idea, and later 
of the ENACE SA palliative, CNA is subject to the system currently in effect 
for the public administration in all areas relating to the purchase of gocds 
and services. Although, in the case of the powerplant, CNEA has organized a 
purchasing system the delays in which -esult only from stringent compliance 
with procedures, thus making it possible to optimize it t the maximum extent, 
it is also a fact that, because it belongs to the national administration, 

it has in recent years been a victim of the fits of efficiency orientation 
usually experienced by those in charge of the nation's economic leadership, 
upon noticing the failure of its management. The result usually takes the 
form of heavy restrictions on purchases, without regard for the purposes for 
which they have been assigned. The same thing holds true for services. 


Another negative aspect of the current system is that compliance with the 
administrative orthodoxy does not always coincide with the purchase option 
that is most feasible for the powerplant. Although in most of the instances 
that arise from the aforementioned limitations, a feasible solution is found, 
the effort to give grounds for and to justify the exception proves to be 
disproportionate, and always ends up delaying the purchase. The conclusion 
on this point is that CNEA has attained the optimization of its purchasing 
system within the aforementioned restricting factors, but this system is not 
sufficiently flexible for a company engaged in electrical production. 





Lon lusion 


From all that has been stated it may be concluded that CNEA, conceived in a 
different manner from the time of its very creation, is a unique case in the 
Argentine technological reality. It has managed to form the practical science- 
technology-application triangle to a better extent than any other national 
enterprise of equivalent scope, and not only in the electric power area. 
Therefore, in a country without a clearcut scientific and technical tradition 
that would ensure the necessary priority for these goals, the hegemonti« 
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the intentions of those striving for the country’s development, it 
| to be certain of understanding them; for which purpose it is 
to analyze their behavior under similar circumstances. When it is 
, in such instances, they have given irrefutable proof of their 
yalty, first to the nation and then to the institutions, over 
their person ] interests, one must be careful about in assessment 

1 record into question, 
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perati of the Atucha I Nuclear Powerplant 
ltenm Years 

1974 1975 1976 1977 1978 1979 1980 198] 1982 

Net generat ion 

“7 ‘ ‘7 , , re , - , . , , - 
(<wh x 10 ) 143 2,398 2,409 1,537 2,714 2,504 2,182 2,648 1,754 
Charge actor 
(Z) 60.7 85.6 87.2 55.9 92.4 B5.3 74.1 90.2 59.8 
Hours in service 3,080 7,725 7,808 4,652 8,025 7,552 6,950 8,124 5,602 

eration 
factor (7) 67.2 68.2 BB.Y 93.1] 91.6 56.2 79.1 92.7 63.9 
Cumulative 

harge factor 60.7 77.9 81.7 14.2 78.5 79.8 78.9 B0.5 80.2 
Fuse element 
consumption BZ 377 bles 280 462 413 458 444 288 
National fuel 
element ] ] ] 56 L72 32 
jf J@TASVe Vy ; t j 
burned 4,660 5,740 5,930 9,370 9.4/0 5,600 5,870 5,680 5,650 
rea water 
es (kyr) 144 956 1,442 2,£63 2,090 1,874 1,708 1,689 1,554 
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German-Argentine Cooperation 

if Aire REALIDAD ENERGETICA in Spanish \ ’ ‘ 

Article y Kraftwerk Union AG} 

ext At a press conference held on 1 October 1979, the cha'rman of the Nation- 
mi fon for Atomic Energy, Vice Adm Dr Carlos Castro Madero, announced the 

wi lecision that had been Te 
rgentina award to the firm Kraftwerr nion AG the construction f the Atucha 
lear wert lant, witt » heavy water reactor, and at the same time 








ludes with KWU an extensive agreement for cooperation in the sector of 
ea-eful use of nuclear energy. Concurrently, the Swiss company, Sulzer, 
ill supply a heavy water production plant. The CNEA chairman explained to 
eporters, with all the details, the reasons that, after a careful analysis 
of the advantages and disadvantages, were decisive in accepting the bids 
submitted by Germany and Switzerland. 


The chairman quite clearly explained that the factor which prompted the award 
was, primarily,the particularly favorable experience gained in the construction 
and operation of the Atucha I Nuclear Powerp 


At the aforementioned press conference, Chairman Castro Madero made the follow- 
ing statement, among others: "KWU built Atucha I at the stipulated contractual 
price, with an efficient project organization and management, without any need 
for making changes. KWU delivered to CNEA a powerplant with an excellent 
opera*ional performance, the capacity of which was subsequently increased. 
Finally, it has rendered continuous assistance to CNEA, without any major 
formalities, even after the guarantee period had elapsed, when there were no 
longer any contractual obligations in that regard.” 


Vote in Favor of Heavy Water Reactors 


Ry the end of the 1960's, Argentina had decided in favor of the heavy water 
reactors which operate with natural uranium. There are two main reasons for 
this decision: the desire not to depend on foreign enrichment plants, as well 
as the fact that Argentina has extensive uranium deposits. For this reason, 
the decision to take the country's energy policy into the nuclear age was 
intended, from the outset, to strengthen the country's economic and political 


independence. 
Atucha I and II Nuclear Powerplants 


Argentina's transition to the sector of peaceful use of nuclear energy took 
place through the Atucha I Nuclear Powerplant. Located on the shores of Rio 
Parana de las Palmas, 110 kilometers northwest of Buenos Aires, this powerplant 
was built in 6 years by KWU, with considerable participation from the national] 
industry. The forerunner of this first Argentine nuclear powerplant (simulta- 
neously, the first nuclear powerplant in Latin America) was the 50 Mw (MZFR) 
multipurpose experimental reactor built at the Karlsruhe (Germany) nuclear 


research center 


Atucha I, with a power of 368 Mw, went into service in 1974. Its average 
availability factor obtained to date is approximately 80 percent, hence it 
stands at the top of the availability scale of all the nuclear powerplants ir 
the world. This outstanding achievement is not due only to the excellent 
quality and security of Atucha I, but also to the efficient cooperation « 
the highly skilled Argentine personnel during the construction, and the optimal 
management of the operation and maintenance of the powerplant. 


, a , 


Ihe basic design of the Atucha I and II type reactor is very similar 
of the light water reactors, and it has identical components, for example, the 








enerator, the main cooling medium pumps and the pressurizer Ihe chief 
ence in comparison with the light water reactors consist if the use of 
iranium, the use of D.O as a moderator and cooling medium and a t he 
inge f fuel elements during service. The extensive experience gained 
in the area of light water reactors has been applied, without any reser- 
, to the heavy water reactors. The fact that Atucha II is being built 
ame site as Atucha I is highly favorable, because, despite the extrapo- 
/f the power from 368 to 745 Mw, there will thereby exist two adjacent 
plants of the same manufacturer, with their subsequent advantages; for 
, mnon storage of exchange parts and possibility of using, for bot! 
, the additional intermediate storage of depleted fuel element onstruct- 
f Atucha I. The fuel elements perfected for Atucha II can also be 
r Atucha I. 
trapolation of the power from 368 Mw in Atucha I to 745 Mw in Atucha II 
ible because, in the meantime, there had deen a surmounting of the 
11 difficulties which had constituted a restriction on the construction 
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of 
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ure 


tanks. 


t is possible to weld the forged parts of the tank on the spot; in other 
n the structure, as has been done in the case of the boiling water 
, with 745 Mw (net power: 692 Mw), will generate electric current by 
r this decade. The reactor is equipped with 451 fuel elements, and 
eavy water (D.0), which acts as a neutron moderator and cooling 
e moderator and the coolant circulate through independenc circuits, 
ted by the calandria and the cooling channels. The moderator is kept 
t ime pressure as the coolant, but it is kept at a lower temperature 
t the latter, thereby improving the balance of neutrons. 
t at rbed by the moderator and the coolant in the reactor re is 
ed to the water supply of the steam generation system through four cool- 
tw team generators with tubes. The satrirated steam produced in 
generators is dried and taken to the high-pressure part of the 
st as at Atucha I, the condenser is cooled with water from the 
r 1 discharge of the reactor core, as well as the transpositior f 
elements, can be achieved when the plant { in service operation, 
t affecting the latter. To regulate the reactivit and stop the reactor, 
tr r ire inserted diagonally in the reactor core. ecause, in addi- 
the ntrol rods, boric acid is al ed for the prolonged stoppages, 
requires a nsiderably smaller number of rods than Atucha (whi 
tr rods). The degree of fuel burning associated with the state f 
ri j ipproximately 7,500 Mwd/t, and hence { 900 Mwd/t greater 
ita lated with the Atucha I reactor ré 
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highly essential advantage, because it means that the A 
lowatt-hour generated. Furthermore, i 

onsiders the higher degree of burning of the Atucha II fuel elements, it 
becomes obvious that the nuclear fuel is put to considerably better use, anc 


tnat the pec if ic fuel costs are, accordingly, far lower th mn tnose O 


— : - «© és weet 
KWU has already built, among other demonstration reactors, one of the “ie : 
reichbach (Germany) pressure tube type, but it gave up this line owing to the 
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Extensive and Thorough Cooperation 


The decision to assign to KWU the construction of the Atucha iI Nuclear Power- 
plant meant, simultaneously, for Germany, the heightening of an extensive anc 
thorough cooperation with Argentina, the purpose of which, among other things, 
ynsisted of providing this country, gradually, the necessary information and 
qualifications for the construction of nuclear powerplants with the maximun 
umount of independence possible. This cooperation was intensified even more 
ipon the founding of the joint engineering company ENACE (Argentine Nuclear 
Enterprise for Nuclear Powerplants), a corporation in which CNEA has a share 


fr /5 percent, and KFWU, 25 percent. 


Ihe activities of this mixed company which employs mainly Argentine personnel, 
ind German specialists on a temporary basis, consist, among others, of the 
n of the infrastructure, preliminary and final planning, preparatior 
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r the ian, design and anagement of the project, and construction, installa 
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tion and putting into service of nuclear powerplants, as well as assistance 


during the operation and maintenance of the latter. It is, moreover, the 
recipient of the transfer of technology, and will at the same time promote 
. 


the participation of the native industry in the manufacture and supp 


The Argentine industry, which is already participating with over 60 percent ir 
the supplies and services for the Atucha II Nuclear Powerplant, will be 
integrated to an increasing extent in the future. It is essential that the 
engineering and know-how for manufacture be transferred systematic 
time and in a sufficient and effective manner; something which KWU is doi 
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very assiduously. In this way, KWU is proving its experifence and unconditi 
willingness to transfer its technology to Argentina. Other important element 


in the nuclear « oeration are the following. 
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The exploitation of uranium deposits (with the German company Uranerzbergbau 


[Uranium Mining]). 


The planning and construction of a fuel elements factory (in operation since 
April 1982). 


The training of personnel, playing a major role in the transfer of know-how and 
applying even to the operation of the powerplant per se, also with the partici- 
pation of German electrical companies. To instruct the personnel, an already 
existing educational center will be expanded, in which the installation of a 
Simulator is also planned. 


Radiological Safety Is Guaranteed 


For the construction of the Atucha II Nuclear Powerplant, KWU has not only 

taken into account the recommendations of the International Commission on 
Radiological Protection (ICRP), but has also complied strictly with the high 
level demanded by the safety and protection codes published by the International 
Atomic Energy Agency in Vienna (IAEA). 


The high level of safety in the KWU nuclear powerplants is unquestionably play- 
ing an increasingly importanrt role in the selection of a feasible partner for 
nuclear cooperation. Particularly after the accident which occurred in March 
1979 at the Three-Mile Island nuclear powerplant, near Harrisburg, in the U.S., 
the safety of the powerplants became a focal point for the public's attention 
internationally, turning into an absolutely priority issue for anyone interest- 
ed in the peaceful use of nuclear energy. 


[It is clear that an accident such as the one which occurred in Harrisburg could 
never have happened in a KWU nuclear powerplant, neither on the basis of its 
origin nor on that of its development. Rather, it has been shown that the 
philosophy on nuclear safety imposed by the authorities of the Federal Republic 
of Germany has taken a course different from that followed in other countries. 
As a result of the use of a far larger volume of multiple, mutually independent, 
safety equipment, it has attained a far higher degree of standby equipment; 
and, thanks to this high level of automation in the safety and process sectors, 
the possibilities of human error are greatly reduced. As a result, it may be 
sidered a fact that the nuclear powerplants of all types designed and built 


¥WU are the safest in the world. 
International Aspect 


The international importance assumed by this cooperation between Argentina and 

Germany is obvious, since Argentina, a country which has been working success- 

in the field of nuclear energy for over 30 years, has its own efficient 

lear infrastructure, particularly in the field of research (with five expe- 
rimental reactors and research centers in Bariloche, Ezeiza, Constituyentes, 


etc.). 


Argentina's basic orientation in favor of the heavy water reactor with natural 
uranium is, nowadays, another factor to be taken into account on the interna- 


ional competitive market. 








There is no doubt that the cooperation between Argentina and Germany is and 
will continue to be very fruitful, and that, in addition to the purely techni- 
cal and economic aspects, it will help to intensify the friendly relations 
between the two countries, especially when one considers the long-standing 
tradition of these relations between both nations. 
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a state company founded in 1952 for 
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atomic energy. The company's activities 


f nuclear reactors for the produc- 
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nuclear program began over 40 years ago, with the de 


research reactors in which heavy water wus used as a 
f this research base, the CANDU nuclear energy prog 
To date, it has retained the unique features of the 


cept: the use of heavy water as a moderator, which allows for the 


prototype co 
electricity 
unit ’ yf the 


powerplant h 


In 1977, al 
tricity tor 
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are being built in the Canadian provinces of Quebec and New Brunswick, 
Argentina, South Korea and Romania. The total operational capacity of 
CANDU reactors exceeds 8,500 Mw, and reactors are under construction w 
ill have a total capacity of 9,000 Mw. 

'OQuestior Of what loes a CANDU reactor consist? 

Answer tie CAND! reactor onsists of A large-sized cylindrica! tanr, 
alandria, which contains the cold and low pressure heavy water modera 
This tank is cr wed by several hundred horizontal fuel channels whic! 


: , : 
mmercial plant, the Douglas Point powerplant, with . 


anium as fuel; the use of pressure tubes instead of a 


‘ ‘ ‘ - ° ‘ 
tank; and the fuel reexchange during the reactor’s operation, whi« 
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sages to change fuel. 


nen did they start ypperating 4 
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1962, and is still continuing to generate electricity 
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for the first time in 1967. In 1971, the first of tt 
Pickering nuclear generating powerplant went into se 


as produced more electricity than any other nuclear pu 


A second four-unit powerplant is being built on the 


arger powerplant, Bruce A, with four 740 Mw units, pr 


the first time. This powerplant is also being duplic:z 
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owerplant, with four 580 Mw units, is under construction. 


a series of 600 Mw reactors with a single unit are 


the natural uranium fuel and the pressurized coolant and high temperat 
hea water. This : lant is pumped through the fuel channels, removi 
fr the fuel, and then through the steam generators, where thi eat 
transferred to the rdinary water to produce steam. The steam is tare 
turbogenerator to produce electricity. 

Ihe reexchange t fuse in the CANDU reactors is done during the f ; 
operation, by mean f fuel reexchange machines operated by remote t 
ni rive the CA’ system an advantage over most of the ther react 
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‘Answer] The success of a nuclear program can be gaged in terms of five objec- 
ives: workers’ safety, public safety, emissions into the environment, relia- 
bility and costs. The CANDU reactor has an outstanding record of success with 
regard to each of these criteria. 

In over 100 reactor-years of operating CANDU reactors, no employee or member of 
the public has ever suffered the effects of radiation. The record regarding 
the environment has also been excellent. The annual limit set for release 

into the environment in any powerplant has never been exceeded. In fact, 

the releases have usually been less than 1 percent of the limits set by the 
Canadian regulatory agency. 

Reliability is one of the most important features in the operation of a nuclear 
energy powerplant. The output from the CANDU units during their useful life 
has consistently exceedea that of all the other nuclear systems by 20 percent. 
As of the end of 1982, the CANDU units of 500 Mw or more have had an average 
capacity factor during their useful life of over 80 percent; and seven CANDU 
nits ranked among the first 10 nuclear powerplants, with respect to output 
during their useful life. Translated into cost terms, CANDU's greater capacity 
factor means that its unit energy costs could be 15 percent lower than those 

of other systems. In Canada, the power from the Pickering nuclear powerplant 
has cost 60 percent less than that from a coal powerplant with a similar capa- 
city built at the same time. 


The success of the CANDU system was achieved by means of close cooperation among 
all the main participants: government agencies, public electricity companies, 
the manufacturing sector, and the engineering and construction companies. This 
», established first in the internal Canadian program, has continued 
with the exported Canadian projects. The Embalse project is a good example of 
this. The high level of participation by the nuclear sector, the industrial 
sector and Argentine engineering has been a feature of the project. In many 
ways, CNEA has a structure similar to that of AECL, and it is attaining similar 
success with a process marked by mutual cooperation. 


estion|) What is the result of a comparison of CANDU with other heavy water 


wwer| The only other type of heavy water reactor currently available for 
mmercial use is, essentially, a modified pressurized water reactor. It is 
lesigned ¢t make the reexchange of fuel during the reactor's operation, using 
for this purpose a single reexchange machine. The reactor has a pressure tan, 
whereas the CANDU reactor has pressure tubes. Argentina is the only country 
that has both types of heavy water reactors. 


ueation|) What is the cost of a UCANDU type powerplant? 


wer| The capital cost of a CANDU powerplant is comparable to that of the 
ight water reactors. The cost of heavy water for the CANDU reactor is offset 
je] costs. The CANDU natural uranium fuel cycle has the lowest 


\? f 7, ] reactor systems, generally half the rose of the light water reac 


ming to the low fuel costs and high capacity factors, the CANDU reactors 


lectricity generated by a nuclear system with the lowest cost in North 
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meeting the necessary degree of quality guarantee. The Canadian supplier f 
CANDI mponents are willing to chare their information and experience regarding 
manufacturing with these companies. 

In connection with this point, one fundamental issue can be cited. The manu- 
facture using pressure tubes has proven simpler than that of a large tank such 
as other reactors have. It must be considered that a large pressure tank 
requires highly developed technology, and there are very few countries in the 
world that are in a position to provide this. Therefore, the pressure tube 
system is more logical, with a view toward maintaining a criterion of self- 


sufficiency in this important technology. 


[Question] How do you view the Argentine decision to use CANDU at Embalse’ 


: 


confirm the good judgment of the strategic Argentine decision to adopt 


; 


inewer| The aforementioned features, now acknowledged and accepted universally, 


t he 


option of natural uranium/heavy water for its nuclear plan, and to select the 


reactor with pressure tubes as its preferred systen. 


The decision was made when far less evidence was available than there is now 


to prove the benefits currently observed. This attests to the ability 


the CNEA engineers and scientists and to the foresight of its offictals 


dec ide upon the poll y to he pursued, 


Through the purchase of CANDU technology, CNEA is now in an excellent 
to increase the benefits resulting from its decision on the subsequent 
ment of the Argentine nuclear plan. 
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The Embalse project had some outstanding features. One of them, in particular, 


was the successful transfer of technology and the high level of participation 


} 


by Argentine entities in all aspects of the work, including the management of 


onstruction, engineering and equipment supply, with increasing responsibili- 


ties and a more direct functicnm as the project progressed. The participation 


by Argentine industrial and engineering companies in the design, equip 


ment 


manufacture, project management, construction and putting into operation of 


’ 


the powerplant has been a key teature of the project. The transfer of 

yy is the basis on which to built a self-sufficient nuclear industry 
reliable, economical source of electricity is an essential character! 
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industrial development as a whole. Canada has adopted the policy of 


its information ind experience with a view toward that hbiective 
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an Pedro Aurand, manager of Argatom SA‘s Project Peru 


Metallurgical Supplies 
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l, The policy and technological decision in the country and in the 
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Private Nuclear Program 


’ r 


Buenos Aires REALIDAD ENERGETICA in Spanish lic 4, Apr %3 p 5 
[Article by TECHINT SA nuclear projects manager Dr Raul A. Boix Amat] 


[Text] The TECHINT organization is a group of companies united by a clearcut 
desire to serve the community by producing goods and services in the field of 
engineering, construction and industry. 


Dalmine Siderca [DA’, Mining Iron and Steel], Propulsora Siderurgica [Iron and 
Steel Propeller], Cometarsa, Losa, and Tubos y Perfiles [Tubes and Shapege], 
among other firms, comprise the organization's industrial group which, as a 
whole, constitutes the major industrial exporter in the republic. TECHINT 
International Technical Company, Inc, is the organization's engineering and 
construction company which, to date, has contributed to the execution of over 
1,200 projects and works on the five continents. 


The increase in its production capacity is a result of the orientation indicat- 
ed by its founder, engineer Agostino Rocca, directing it to assume the firmest 
commitment to Argentine technological and industrial development, totally 
independent of the frequent changes in economic orientation that occur in the 
country. 


For this reason, throughout its existence the organization has concentrated its 
activities on those areas wherein the country, owing to its intrinsic features, 
offers comparative advantages; a policy that has enabled it to rapidly attain 
levels of international competition in these activities. 


During the last decade, increasing efforts have been expended to develop the 
capacity to design, construct, manufacture and install nuclear facilities, 
and it has now gained the most private experience in this field in the Latin 
American area. 


Toward the end of 1979, that is, after nearly a decade of work in the field, 
and upon the announcement of the decree promulgating the Argentine nuclear 
plan, TECHINT started to implement its own nuclear program; because it felt 
that the Argentine Republic offered comparative advantages in this area. The 
main purpose of this program was to coordinate the efforts being made to lend 
the country an efficient infrastructure for producing nuclear goods and 
services, developed on the basis of TECHINT's solid infrastructure in other 
fields. Recent decisions by the company aimed at preventing the dispersion 
of the human resources in the private sector that have gained experience in 
the nuclear field through their participation in the Argentine nuclear plar 
are based on this policy. 

TECHINT's nuclear program was devised on the basis of a market study which 


+ 


‘ ’ ‘ ’ 
analyzed the internal and external demand for the decade, and the organization s 


capacity for meeting it. This study made it possible to set goals for the 
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Future Projection 
Buenos Aires REALIVAD ENERGETICA in Spanish ‘io 4, Apr 
[Article by Eng D. Mangiagalli, of Ansaldo Argentina SA] 


[Text] Our company has sufficient experience and both technical and human 
resources with which to participate in a cooperative approach with the Argen- 
tine areas interested in the implementation of the Argentine nuclear plan. 

In themany phases of its development, this cooperation could include all 
sectors of activity among the group's companies; and, for this purpose, it is 
ready to analyze and carry out the transfer of its store of technological 


information to Argentina. 


We believe that the best way of undertaking effective cooperation is joint 
participation with the native industries and organizations interested in supply- 
ing products and services for the nuclear plan and for other activities in the 
energy field in Argentina and Latin America. 


As an example of our position, we can cite the agreement currently in effect 
with a major Argentine firm in the field of electromechanical components: In 
the event of joint participation in the supplying of components, we pledge to 
facilitate greater national integration, together with the transfer of informa- 
tion that will foster the increasing technologica! independence of the Argentine 


partner. 


In the case of particularly complex components which are not specifically 
nuclear, thus far there has been a complete monopoly by foreign manufacturers, 
and it may be that the market conditions to justify the necessary investments 
for manufacturing them entirely in the country will not occur. Nevertheless, 
we are convinced that the possibility of a partial integration could be analyz- 
ed. We also think that the future situation may be more promising, when the 
following conditions are present: 

Reaffirmation of a consistent energy plan that will give confidence to Argentine 
industry 

Management of the electric power production with a single national approach 

Our presence in the production of electric power in the country is considerable, 
ind we are in an excellent position to participate with Argentine industry as 

a whole in this challenge: 


7 
Interconnected 


1. About 14 percent of the power installed in the SIN (National! 
System) is generated by our turbogenerators. 

2. The largest turbogenerator in Latin America was installed by Ansaldo at 
Embalse Nuclear Powerplant. 


}. At the present time, our real status in the energy field is "participation in 


the implementation of the Bahia Blanca Thermoelectric Powerplant. 
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